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Using a unique firm level data set-the Enterprise Surveys-this paper develops a new measure of creditconstrained status for firms using hard data instead of perceptions data. The paper classifies firms into four ordinal categories: Not Credit Constrained, Maybe Credit Constrained, Partially Credit Constrained, and Fully Credit Constrained to understand the characteristics of the firms that fall into each group. Comparable data from the Enterprise Surveys for 116 countries are used to look at the relationship between firm size and credit-constrained status. First, the analysis finds that small and medium enterprises are more likely to be credit constrained (either partially or fully) than large firms. Furthermore, small and medium enterprises finance their working capital and investments mainly This paper is a product of the Enterprise Analysis Unit, Financial and Private Sector Development. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. We would like to thank all the participants in the European Central Bank Workshop "Access to finance of SMEs: What can we learn from survey data?" for their comments. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The corresponding authors may be contacted at jrodrigurezmeza@worldbank.org and rramalho@ifc.org. through trade credit and informal sources of finance. These two results hold to a large extent in all the regions of the developing world. Second, although size is a significant predictor of the probability of being credit constrained, firm age is not. Third, high-performing firms, as measured by labor productivity, are less likely to be credit constrained. This result applies to all firms but is not as strong for small firms as it is for large and medium firms. Finally, in countries with high private credit-togross domestic product ratios, firms are less likely to be credit constrained. Given the importance of access to credit for firm growth and efficiency, this paper confirms that throughout the developing world access to credit is inversely related to firm size but positively related to productivity and financial deepening in the country.
Introduction
Small and Medium Size Enterprises (SME) are the most common employers across the world. In 48 out of 76 nations covered in Ayyagari, Beck and Demirgüç-Kunt (2007) , SMEs employed more than 50% of the formal workforce. In addition, Ayyagari, Demirgüç-Kunt and Vojislav (2011) find that small firms and mature firms have the highest levels of total employment and small firms and young firms have the highest rates of job creation. SMEs are a fundamental part of a dynamic and healthy economy.
Consequently, it is important to understand the different factors that can help or hinder SME creation and development. Recent research around the developing world provides evidence that SMEs face greater financing obstacles than large firms (Beck, Demirgüç-Kunt & Maksimovic 2005; and Beck, Demirgüç-Kunt, Laeven Maksimovic 2006) . Ayyagari, Demirgüç-Kunt and Vojislav (2006) show that finance, crime, and political instability directly affect the rate of growth of firms, with finance being the most robust variable affecting firms' growth rate. Furthermore, Beck, Demirgüç-Kunt and Maksimovic (2008) find that small firms use less external finance, especially bank finance. This result, coupled with the evidence found by Kumar, Rajan and Zingales (1999) that financial constraints limit the average firm size, explains the paramount importance of investigating the usage of finance by SMEs.
With this motivation, this paper tries to answer the following questions using a unique data set covering 116 countries across the developing world (Enterprise Surveys): What type of credit do SMEs use to finance their working capital and their investments? Moreover, which SMEs are satisfied with the credit they have and which ones are credit-constrained? The paper illustrates how firm-level survey data collected by the World Bank under a standard 3 methodology can be used to answer these questions. Given the richness of the data, the paper also presents results using different definitions of SME as well as results for large firms which can be used as a benchmark for SMEs.
This paper provides an innovative way of measuring credit-constrained firms based both on their usage of and ability to obtain new credit. This is an important contribution to the literature since most papers analyzing SME's credit either look only at usage of credit, as opposed to access, or focus on self-reported obstacles based on perceptions instead of objective data based on the experience of the firm (e.g., whether access to finance is an obstacle for the firm or whether the firm has a bank loan or a line of credit).
We find that SMEs are more likely to be credit constrained than large firms. In fact, the probability of being credit constrained decreases with firm size. Firm age does not relate to the credit constrained status. Once we control for size, age of the firm has no explanatory power with regards to the probability of being credit constrained. When we use a measure based on the perception of access to credit as an obstacle, we find that both size and age are negatively related with the increasing degree of obstacle access to credit represents. Our measure of being credit constrained based on hard data has a very high explanatory power over the perception measure.
That is, firms that are credit constrained in reality are more likely to report access to finance as an increasing obstacle. This is an important check since several of the papers written on access to finance using Enterprise Surveys data focus on the perception measure.
Regarding the sources of finance, the data show that SMEs rely more on trade credit and informal sources and less on equity and formal debt than large firms. This finding applies both to financing of investment and working capital although equity is not one of the explicitly provided options for financing working capital in the survey.
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In addition to describing who is credit constrained and how firms finance themselves, we also analyze the link between access to credit and firm performance and the association between access to credit -at the firm level-and equivalent macro variables. First, we find that firms with higher performance, as measured by labor productivity, are less likely to be credit constrained, which we take as an indication of well-functioning financial markets. A closer examination of this result shows that this relationship is weaker for small firm than for medium and large firms.
Second, we find that countries with a higher level of private credit-to-GDP ratios have on average lower percentages of firms that are credit constrained. These results are based on correlations and should not be interpreted as causal.
The structure of the paper is as follows. The next section describes the data set being used in detail, highlighting its richness and uniqueness. Section 3 explains the grouping of firms according to their level of being credit constrained. Section 4 presents both the descriptive results and the regression analysis on the determinants of being credit constrained. Finally, section 5 concludes the paper.
Data
As part of its strategic goal of building a climate for investment, job creation, and sustainable growth, the World Bank has promoted improving business environments as a key strategy for development, which has led to a systematic effort in collecting enterprise data across countries. The Enterprise Surveys (ES) are an ongoing World Bank project in collecting both objective data based on firms' experiences and enterprises' perception of the environment in which they operate. The studies are implemented using firm-level surveys and over the last 10 years have evolved into a mature product that since 2005 uses a standardized methodology of ES study a representative sample of the non-agricultural, formal, private economy with a strong emphasis on building panel data to make it possible to track changes in the business environment over time. In this paper, however, the panel dimension is not explored yet. The ES facilitate linking firm performance and other firm characteristics with the business environment while assessing the constraints to private sector growth and job creation faced in a particular country. The questionnaire covers the following topics:
1. Firm characteristics -covering variables such as firm age, firm legal status, gender of the owner.
2. Quality and availability of infrastructure and related services -covering variables such as number of power outages, the time to get an electricity connection or water connection. 5. Capacity utilization -covering variables such as capacity utilization of staff and machinery.
6. Land and permits -covering variables such as time to obtain a construction permit.
7. Crime -covering variables such as the sales lost to theft and cost of security services.
8. Finance -covering variables, such as the percentage of investments financed through bank loans, percentage of working capital financed through trade credit, the type of collateral used to secure a bank loan.
9. Business-government relations -covering variables such as senior management time spend on dealing with regulations, the incidence of informal payments, the frequency of visits from tax inspectors.
10. Labor -covering variables such as the number of permanent and temporary employees, education level of workers.
11. Ranking of obstacles -covering the most important of 15 potential obstacles to conduct business.
12. Performance -covering obstacles such as cost of labor and cost of raw materials.
Indicators computed from these surveys are regularly posted and updated on the web site of the Enterprise Analysis Unit (www.enterprisesurveys.org) and the anonymous raw data are available to the researchers shortly after the completion of the surveys.
The ES are composed of representative random samples of firms. is common and systematic across respondents there could be potential discrepancies between the average response and the actual true mean of the sample. While, unfortunately, there is no ready solution of this particular issue, over time, the ES questionnaire has been adjusted to minimize this effect. Questions are simple and direct as opposed to indirect and wordy; respondents are specially assured of the confidentiality of their answers; enumerators are specially trained to circumvent difficult situations and a special code for "refuse to answer" was introduced to deal with very sensitive questions.
Another issue when dealing with survey data in the developing world is coverage bias emerging from outdated or incomplete firm listings. For the ES, as a general principle, the most updated and complete sampling frame for each economy is used. Additionally, systematic efforts are undertaken to purge ineligible elements from the frame prior to the selection of the sample.
Unfortunately, some ineligible elements are practically impossible to identify mechanically due to incomplete or missing fields, outdated firm level information etc. Consequently, field work is 
Definition of Credit-Constrained Firms
Using the finance section of the Enterprise Surveys questionnaire, we construct four major groups that measure the extent firms were credit constrained during the fiscal year referenced in each survey. The first group called Fully Credit Constrained (FCC) includes the firms that meet all the following conditions simultaneously:
A. Did not use external sources of finance for both working capital and investments during the previous fiscal year;
B. Applied for a loan during the previous fiscal year;
C. Do not have a loan outstanding at the time of the survey which was disbursed during the last fiscal year or later.
The intersection of A, B and C imply, in the context of the questionnaire, that these firms applied for a loan and were rejected and do not have any type of external finance.
In addition this first group also includes the firms that meet the following criteria:
A. Did not use external sources of finance for both working capital and investments during the previous fiscal year.
B. Did not apply for a loan during the previous fiscal year C. Do not have an outstanding loan at the time of the survey D. The reason for not applying for a loan was other than having enough capital for the firm's needs. Some characteristics of the potential loan's terms and conditions deterred these firms from applying. It is thus concluded that they were rationed out of the market.
In summary, fully credit constrained firms have no external loans because loan applications were rejected or the firm did not even bother to apply even though they needed additional capital.
The second group called Partially Credit Constrained (PCC) includes firms that meet the following conditions:
A. Used external sources of finance for working capital and/or investments during the previous fiscal year and/or have a loan outstanding at the time of the survey, and either:
1. Did not apply for a loan during the previous fiscal year and the reason for not applying for a loan was other than having enough capital for the firm's needs. Some of these reasons may indicate that firms may self-select out of the credit market due to prevailing terms and conditions, thus some degree of rationing is assumed or;
2. Applied for a loan but was rejected.
However, firms in this group manage to find some other forms of external finance and, consequentially, they are only partially credit constrained.
The third group called Maybe Credit Constrained (MCC) includes firms that:
A. Used external sources of finance for working capital and/or investments during the previous fiscal year and/or have a loan outstanding at the time of the survey;
B. Applied for a loan during the previous fiscal year
As firms in this group have had access to external finance and there is evidence of them having bank finance, they are classified under the possibility of maybe being credit constrained as it is impossible to ascertain whether they were partially rationed on the terms and conditions of their external finance.
Finally, the fourth group called Non Credit Constrained (NCC) includes the firms that fit into the following description:
A. Did not apply for a loan during the previous fiscal year;
B. The reason for not applying for a loan was having enough capital for the firm's needs.
This fourth group can be further divided according to usage of external finance, since this group includes both firms that use external finance and the ones that do not. The important characteristic of this group is that, independently of its current level of external finance, these firms are happy with their current financing structure for both working capital and investments.
It is important to note that for the Eastern Europe and Central Asia Region the question on the sources of financing for working capital was not asked in the last wave of available surveys. Therefore, the definitions of the four groups mentioned above were changed in the following ways for firms in this region. For the first group, FCC, the subgroup of firms rejected 12 from loans was fully identified by using an additional question included only in this region which directly inquired whether the firm was rejected on its loan application. Table 2 presents the data by country of the percentage of firms that fall into the four categories described above.
Results

Who Is Credit Constrained and Who Is Not?
Using the four definitions described above, we find that the firms for which there is no hard evidence of being credit constrained, that is that they are either NCC or MCC, are the majority in 87 out of 116 countries (Table 2 ). This finding holds even if we focus just on SMEs as opposed to firms of all sizes. We use three definitions of SMEs: SME100 -firms with up to 100 employees, SME250 -firms with up to 250 employees and SME500 -firms with up to 500
employees. The distribution of credit constrained status does not change across the three different definitions as shown in Figure 3 . Therefore, for the remainder of the analysis we will use the SME100 definition since this is the one traditionally used in Enterprise Surveys.
Aggregating the data at the regional level, we find that in Sub-Saharan Africa (AFR), East Asia and Pacific (EAP), and in South Asia (SAR), firms are more likely to be fully credit constrained than in other regions ( Figure 2 ). In these three regions, 23-25 percent of firms are fully credit constrained, meaning that these firms sought credit and were unable of getting any form of external credit. . For the two countries included in the Middle East and North Africa region, this percentage was even higher, 28%. In the EAP region firms tend to be at the two extremes of the credit constrained status. Firms are either not credit constrained at all (43%) or they are fully credit constrained (25%) with fewer firms in the two middle categories.
The distributions of credit constrained status in Latin America and the Caribbean (LAC)
and Eastern Europe and Central Asia (ECA) are very similar. In those two regions around 42 percent of firms are not credit constrained and 9 to 10 percent are fully credit constrained. The total proportion of firms who are maybe and partially credit constrained is also similar in these two regions, at 48 percent.
Analyzing the size composition within credit constrained categories indicates that SMEs are more likely to be fully credit constrained than large firms (Figure 4 ). The proportion of SMEs that are fully credit constrained is always larger than the proportion of large firms except the Middle East and North Africa (MNA) (only the Republic of Yemen and Iraq are included in 14 this region). The difference in the proportion of firms that are fully credit constrained is more pronounced for small firms, indicating the smaller the firm, the more likely it is to be credit constrained. For example, 28.3 percent of small firms in AFR are fully credit constrained, compared to 10.5 percent of large firms.
Firms younger than 5 or 9 years are not more likely to be more credit constrained than older firms. There are no significant differences in the firms age distribution within the credit constrained categories and found no significant differences. This lack of significance maybe in part explained by the age cut off. Firms with up to 5 years of age may not face the same challenges as very young firms (of 1 or 2 years). However, the Enterprise Surveys have a limited number of observations for very young firms making it impractically to have an age cut off less than 5 years. Figure 5 presents the distribution of credit constrained status by sectors and region. In both the ECA and LAC regions, the distributions of the credit constrained status within the 3 sectors (manufacturing, retail, and other services) are very similar. In EAP, manufacturing firms are more likely to be fully credit constrained than firms in the retail and other services sectors. In AFR, other services sector stands out as being the least credit constrained. In SAR, firms in the retail sector are more likely to be fully credit constrained.
To more formally test the association between firm characteristics and credit constrained status we consider an ordered logit model in which the dependent variable is the ordinal variable:
1=NCC, 2=MCC, 3=PCC, and 4=FCC. Thus, higher values of the dependent variable denote higher levels of credit constraint. Table 3 presents the results of the regression controlling for country and industry fixed effects. There is a negative significant relationship between firm size and credit constraint, i.e. the smaller the firm the higher the probability of being credit constrained. Labor productivity is significant and negatively correlated with credit constraint, i.e. more productive firms are less likely to be credit constrained. While the cross-section nature of the data does not permit establishing whether this is the result of proper client selection by financial markets or greater financial access causing greater productivity the positive correlation is, at the very least, indicative of well-functioning financial markets.
We further explore this result by interacting labor productivity with three size categories, (small, medium and large) and find that medium and large firms with higher labor productivity are more likely to be less credit constrained when compared to small firms. However, the net effect of labor productivity is negative for both groups of firms, showing that the negative correlation between credit constrained and productivity holds for all sizes. Therefore, the data suggest that the negative association between being credit constrained with having high labor productivity, an indicator of well-functioning financial markets, is stronger to large and medium firms than to small firms. The negative relationship between labor productivity and credit constrained status holds for Sub-Saharan Africa, Eastern Europe and Central Asia, and South Asia. For East Asia and Pacific this relationship is only significant if the effect is allowed to vary by size. Table 4 shows regression results from a logit regression, where PCC and FCC firms are classified as credit constrained firms, and NCC and MCC firms are classified as firms with no evidence of being credit constrained. Using this specification, the link between access to credit and labor productivity is significant in all regions: the likelihood of being credit constrained significantly decreases with higher labor productivity. Firm size is a significant determinant of credit constraint status and small and medium firms are much likely to be credit constrained than large firms. This type of variable has often being used in the literature as a proxy for being credit constrained.
The results of the regression show that the perception of the obstacle is positively and highly significantly correlated to our objective measure of credit constraint. The perception also shows a negative significant correlation with size and with age: smaller firms and younger firms tend to find access to credit to be more of a constraint to their operations than larger and older firms.
Which Sources of External Finance Do Firms Use and to What Extent?
The data collected by Enterprise Surveys also provide information on the different types of external sources of financing used by firms as well as its relative intensity. The surveys provide information on sources of financing for both working capital and purchases of fixed assets.
The different sources of external finance for purchase of fixed assets are classified into four categories: equity finance and three options for debt finance: formal debt finance, including bank and non-banking financial institutions, trade finance, which includes credit from suppliers and/or customers, and the other category, which includes informal sources of credit such as moneylenders, friends and relatives, etc. 3 It is worth clarifying that equity finance is phrased in the questionnaire in such a manner that it is not restricted to shareholding companies by mentioning explicitly contributions by current or new owners. Table 6 shows the relative use of each of these sources for all firms who used some external finance to purchase fixed assets, i.e. excluding firms that did not use external finance at all. Comparing across regions, it is interesting that in all regions except South Asia, SME's use of equity plus formal debt is relatively smaller than for large firms. SME's consistently tend to rely more on trade credit and informal sources. This trend is particularly clear in Africa, the region with the largest relative use of informal credit to finance investments on fixed assets. It is also worth noting that the use of formal debt is relatively high in all regions but it tends to be lower for SME's than for large firms, except again in South Asia where small, medium and large firms' share of use of formal debt is quite similar. Table 7 shows the distribution of the different sources of finance for working capital. The survey does not include equity as a source of finance for working capital as it was assumed that this form of finance is rarely used to fund regular operations of a firm. Also, the regions of Eastern Europe and Central Asia and the Middle East and Northern Africa are not presented as this question was not part of the survey in the former region and in the latter only two countries have been surveyed using the standard methodology. The results show that in the four regions formal credit is relatively less used by SMEs than by large firms and that the likelihood of using informal sources decreases with size.
Linking Firm Level Data with Macro Variables
We test our data by looking at the correlation between domestic credit provided to the private sector (% of GDP), a typical measure of financial deepening, and our credit constrained measures aggregated at the country level. Figure 6 presents the main results. In countries with high ratios of private credit to GDP firms are less likely to be fully or partially credit constrained (FCC or PCC) and more likely to be non-credit constrained (NCC) or maybe credit constrained (MCC). These relationships are stronger in the two extremes of the ordinal variable (NCC and FCC) as shown by the larger slopes of the respective linear approximation.
Comparison of the Ordinal Metric of Credit-Constrained to Other Accessto-Finance Indicators
In the literature, access to finance can refer to the availability and use of different financial instruments. Some papers define access to finance based on only one condition: define access to finance using bank loan and deposit accounts.
These differences in the literature illustrate the advantages of Enterprise Surveys which contain information on a detailed list of a firm's participation with financial instruments and services. The credit constraint status of a firm is computed using information on the sources of external financing for working capital and investment, whether or not a firm applied for a loan, has a loan, and the reason they did not apply for a loan. Another new variable that was recently added 4 to the survey was whether or not a request for a loan or line of credit was rejected. These new information will help identify a firm's need of financial services separately from the general availability of financial services in a country.
Conclusion
The importance of access to credit for firms, in particular for SMEs, has being the focus of a vast literature. We add to that body of knowledge by creating a firm level measure of the credit constrained status based on hard data and describing what type of firms are more likely to be credit constrained and which ones are not. As commonly found in the literature, SMEs are more likely to be credit constrained than large firms. They are also more likely to use trade credit and informal sources of finance as funds for investment and working capital than large firms.
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Using our proposed measure of credit constrained status we find that age is not significant for defining the probability of being credit constrained.
Higher performing firms are less likely to be credit constrained. This result is stronger for large and medium firms than for small firms. Not surprisingly, we also find that in countries with higher levels of the private credit-to-GDP ratio, firms are less likely to be credit constrained.
The new measure of credit-constrained status at the firm level is a very rich measure that can be used in different types of analysis. This paper aims at presenting this new variable and opening the door for future research in this area. Notes: SME100 reference firms with fewer than 100 employees, SME250 reference firms with fewer than 250 employees, and SME500 references firms with fewer than 500 employees. NCC stands for non-redit constrained; MCC stands for maybe credit constrained; PCC stands for partially credit constrained; FCC stands for fully credit constrained. Countries are group per region according to the World Bank classification. In the Middle East and North Africa only the Republic of Yemen and Iraq are included due to lack of data. 
